MODULAR CONTACT SWITCH 



Related Application 

This application is a Divisional application claiming benefit under 35 U.S.C. 
5 § 121 of U.S. Non-Provisional Application No. 10/251,552, filed September 19, 
2002. 

Field of the Invention 

This invention relates to electrical contact switches, and more particularly, to 
a modular electrical contact switch for use in doors that is easily configurable and 
10 expandable by assembling multiple contact modules and adding additional contact 
modules to existing contact modules. 

Background of Invention 

The aggressively competitive automobile industry continuously strives to 
provide new and exciting features to the new model automobiles. A focus toward 

1 5 creature comforts and safety has been a major factor in differentiating one 

competitor's products from others and from premium models from budget models. 
Some of these features include motorized window winders, mirror positioners, 
mirror defoggers, keyless/wireless/remote entry systems, motorized door locks, side 
impact air bags, and sound system components such as door-mounted loudspeakers. 

20 With many automobile owners not satisfied with the style, quality, and 

availability of the features provided by the automakers, owners have turned to 
aftermarket component manufacturers and even automobile kit manufacturers for 
satisfaction. The aftermarket component manufacturers are providing the 
automobile owner with an ever increasing selection of components to add to, 

25 replace, or modify the standard automobile features. Some of the features involve 
components for incorporation into the automobile door, which presents the 

challenge of providing electrical communication between door-mounted 
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components and chassis-mounted components, such as power and signal-generating 
components. 

Electrical communication between the automobile door, or any movable or 
hinged member, to the chassis-mounted components have been facilitated with the 
5 use of wiring or door switches. Electrical wires traversing the space between the 
door and the chassis presents problems, particularly when the door is open. These 
problems include potential for damage, wear, and limitations on the opening 
characteristics of the door itself. A significant problem is presented where 
additional electrical components are added to the door which require the routing of 

10 additional wires in the already over crowded wire pass-throughs. The placement 
location of the wires traversing between the chassis and the door is limited to the 
pivot region of the door. This limitation is required to minimize the length of wiring 
needed to traverse the gap between the chassis and the door, as well as to minimize 
the potential for wire damage. 

15 As an alternative to exposed wires and for ease of placement, electrical 

contact switches have been used for components that are usually not operable when 
the door is open. The contact switch components are mounted on the door and 
chassis in facing relationship such that they make contact when the door is closed. 
The circuit connected to the switch is open when the door is open and closed when 

20 the door is closed. Electrical switches negate the need for wire pass-throughs 

between the chassis and the door for those components wherein an open circuit can 
be tolerated when the door is open. This relieves the problems associated with 
exposed wiring. But, the problem of expandability remains. Adding additional 
electrical components to the door and chassis is complicated by the type, placement 

25 and rewiring associated with the additional switches. The addition of one or more 

door electrical components requires the installation of one or more additional 

contact switches, or a single switch with additional circuits. 

Accordingly, there is a need for an electrical contact switch that provides the 

capability for expansion of the number of circuits while negating the need for costly, 
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time consuming, and labor intensive switch replacement, door and chassis 
modification, and wire routing. 

Summary of Invention 

A modular contact switch adapted to be readily assembled from a plurality 
5 of contact modules is provided. Both active contact modules and passive contact 
modules comprise coupling features, including but not limited to, engagement tabs 
and mating surfaces, to enable a removable coupling of multiple active contact 
modules to form active contact assemblies and, similarly, passive contact modules 
to form passive contact assemblies. The active contact modules provide a spring- 

1 0 biased contact that responds to the position of passive contacts of the passive 

contact modules. As the active and passive contact modules come into abutment 
and urging engagement, an electrical connection is made between the corresponding 
contacts. The spring-bias of the active contacts ensures that the electrical contact is 
made regardless of variations in tolerances and position. 

1 5 In one embodiment, the coupling features comprise one or more tabs and 

corresponding notches in an alternating arrangement adapted to provide the same 
relationship regardless of the position of the module. That is, the module may be 
rotated 1 80 degrees and provide the same coupling arrangement as if not rotated. 
Therefore, only two styles of modules are required to assemble the contact switch; a 

20 module having one coupling side to be used as an end module and a module having 
two opposite coupling sides to be used as a module between the end modules. 

The modular contact switch is particularly useful in applications wherein an 
electrical connection is needed across a door and a structure, such as an automobile 
door and chassis. Either an active or passive contact assembly, made up of active or 

25 passive contact modules, is mounted in a jamb of a door and the complimentary 
contact assembly is mounted in the jamb of the chassis such that when the door is 
closed, the active and passive contacts engage to close an electrical circuit. 
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Of particular functionality, the active and passive contact assemblies may be 
removed from the installation and additional modules added to them to increase the 
number of circuits that the switch controls. The modules readily decouple such that 
additional two-sided modules may be added to expand the capability of the switch. 

These and other embodiments, aspects, advantages, and features of the 
present invention will be set forth in part in the description which follows, and in 
part will become apparent to those skilled in the art by reference to the following 
description of the invention and referenced drawings or by practice of the invention. 
The aspects, advantages, and features of the invention are realized and attained by 
means of the instrumentality's, procedures, and combinations particularly pointed 
out in the appended claims. 

Brief Description of Drawings 

Figures 1 A-C show a top, a side, and a cross-sectional view, respectively, of 
a modular contact switch in accordance with one embodiment of the invention; 

Figures 2A-C show a front perspective, a top, and a cross-sectional view, 
respectively, of a center contact housing of the center active contact module; 

Figure 3 is a perspective view of a passive contact in accordance with an 
embodiment of the invention; 

Figures 4A and 4B are perspective views of assembled and disassembled 
contact modules, respectively, comprising a tongue and groove coupling feature, in 
accordance with another embodiment of the invention; 

Figure 4C is a perspective view of contact modules comprising male and 
female coupling features, in accordance with another embodiment of the invention; 

Figure 4D is a r perspective view of contact modules comprising tongue and 
groove coupling features, in accordance with another embodiment of the invention; 

Figure 5 is a cross-sectional view of a passive modular contact assembly in 
accordance with another embodiment of the invention; and 
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Figure 6 is a perspective view of a modular contact switch used in a door- 
jamb in accordance with an embodiment of the invention. 

Description 

In the following detailed description, reference is made to the accompanying 
5 drawings which form a part hereof wherein like numerals designate like parts 
throughout, and in which is shown by way of illustration specific embodiments in 
which the invention may be practiced. It is to be understood that other 
embodiments may be utilized and structural or logical changes may be made 
without departing from the scope of the present invention. Therefore, the following 

10 detailed description is not to be taken in a limiting sense, and the scope of the 
present invention is defined by the appended claims and their equivalents. 

Figures 1 A-C show a top, a side, and a cross-sectional view, respectively, of 
a modular contact switch 100 in accordance with one embodiment of the invention. 
The modular switch 100 comprises an active contact assembly 1 10 and a passive 

1 5 contact assembly 1 50. The active contact assembly 1 1 0 comprises one or more 
active contact modules 1 12 and the passive contact assembly 150 comprises one or 
more passive contact modules 1 52. 

The modular contact switch 100 is adapted to be readily assembled from 
active contact modules 112 and passive contact modules 152 as necessitated by a 

20 particular installation. As will be later described, the active contact modules 1 12 
and passive contact modules 152 comprise coupling features, including but not 
limited to, engagement tabs and mating surfaces, to enable a removable coupling of 
multiple active contact modules 1 12 to form active contact assemblies 1 10 and 
passive contact modules 152 to form passive contact assemblies 150. 

25 In one embodiment in accordance with the invention, the active contact 

assembly 110 comprises one or more of three types of active contact modules 1 12; 
a first end active contact module 1 12a, a second end active contact module 1 12b, 
and a center active contact module 1 12c. As shown in Figure 1C, in one 
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embodiment in accordance with the invention, the first end, second end, and center 
active contact modules 1 12a-c each comprise an active electrical contact 1 14 in the 
form of a spring-biased plunger contact. The active electrical contacts 1 14 are 
mounted in a first end contact housing 130a, a second end contact housing 130b, 
5 and a center contact housing 130c. 

The active electrical contact 1 14 is comprised of electrically conductive 
material, for example, but not limited to copper and brass. The active contact 1 14 
comprises an active contact front portion 115 having an active contact front end 116 
and an active contact back portion 1 1 7 having an active contact back end 118. The 

10 active contact back end 1 18 is adapted to electrically interconnect with an electrical 
component, such as but not limited to, soldered wire interconnects with electrical 
components. The active contact 1 14 is biased, such as with a spring, among others, 
such that when the active contact front end 1 16 is urged as to push the active contact 
front end 116 further into the respective contact housings 130a-c by an impinging 

1 5 complementary contact, the bias provides a restoring force to ensure integral contact 
there-between. 

The first end contact housing 130a, the second end contact housing 130b, 
and the center contact housing 130c, each comprise a front side 122 and a back side 
124. The front side 122 comprises a front aperture 123 and the back side 124 

20 comprises a back aperture 125. The front aperture 123 and the back aperture 125 
are interconnected forming a through-bore 129. The through bore 129 comprises 
two internal diameters. In other embodiments in accordance with the invention, the 
through-bore has a single internal diameter there-through. 

The front aperture 123 is adapted to slidingly receive the active contact front 

25 portion 1 15 of the active contact 1 14. The back aperture 125 is adapted to slidingly 

receive the active contact back portion 117. The active contact 1 14 is retained 

within the housing 130a-c such that the active contact front end 116 extends out of 

the front side 122 and the active contact back end 118 extends out of the back side 

124. The active contact 114 is retained within the housing 130a-c by a retention 
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means in the form of an enlargement of the active contact back portion 1 1 7 by 
crimping or swaging, as shown in Figures 1 A-C. Other retention means include, but 
are not limited to, a fastener threaded onto the active contact back end 118 which 
itself has threads. 

5 The active contact assembly 1 10 is assembled by coupling together at least 

two of the three types of active contact modules 1 12; the first end active contact 
module 1 12a, the second end active contact module 1 12b, and the center active 
contact module 1 12c. The active contact modules 1 12 are adapted to be removably 
coupled together via a coupling means, embodiments of which will be described 

10 below. Various embodiments of the active contact assembly 1 10 are anticipated by 
the assembly of various combinations of the three types of active contact modules 
112. Examples of the various embodiments include, but are not limited to, a first 
end active contact module 1 12a coupled to a second end active contact module 1 12b 
to form a two-contact active contact assembly; a first end active contact module 

15 1 12a coupled to a center active contact module 1 12c, which itself is coupled to a 
second end active contact module 1 12b to form a three-contact active contact 
assembly; and a first end active contact module 1 12a coupled to a center active 
contact module 1 12c, which itself is coupled to a second center active contact 
module 1 12c which itself is coupled to a second end active contact module 1 12b to 

20 form a four-contact active contact assembly. 

The front side 122 of the first, second and center contact housings 130a-c 
comprises a first, second and center flange 126a-c, respectively, extending 
perpendicular to and away from the top sides 210, 210a, 210b and bottom sides 214, 
214a, 214b. In addition, the first flange 126a extends away from the first side 212 

25 of the first end contact housing 130a, and the second flange 126b extends away 

from the second side 216 of the second end contact housing 130b. Upon assembly 

of the active contact assembly 110, the front sides 122 and, therefore, the flanges 

120a-c, are positioned substantially coplanar with each other, forming a flat active 

assembly flange 120. 
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The first flange 126a and the second flange 126b further comprise flange 
apertures 127. The flange apertures 127 provide attachment means to affix the 
active contact assembly 1 10 to a structure with appropriate fasteners through the 
flange apertures 127 and into the structure. Other methods of attachment are also 
5 within the scope of the invention. 

Upon assembly of the active contact assembly 1 10, the active contacts 1 14 
are retained in their respective housing 130a-c in parallel and coplanar relationship, 
with each active contact end 1 16 extending substantially the same predetermined 
distance from the front sides 122 of the housings 130a-c. In other embodiments in 

1 0 accordance with the invention, each active contact end 1 1 6 extends a predetermined 
distance from the front sides 122 of the housings 130a-c to accommodate a 
predetermined application, such as with a contact very close to the hinge of a door. 

Figures 2A-C show a front perspective, a top, and a cross-sectional view, 
respectively, of the center contact housing 130c of the center active contact module 

15 1 12c. The center contact housing 130c comprises a top side 210, a bottom side 214, 
a first side 212, and a second side 216. Although the terms "top," "bottom," and 
"side" are used, the terms are merely used to describe the various features of the 
center contact housing 130c, and are not intended to limit the orientation of the 
center contact housing 130c in any manner. In one embodiment, the top side 210 

20 and the bottom side 214 are generally flat. 

The second side 216 comprises engaging coupling tabs 220, which are 
received in corresponding mating coupling notches 222 of other contact housings 
130a-c, which will be further described below. The arrangement and configuration 
of the coupling tabs 220 and coupling notches 222 is provided to suite the particular 

25 purpose of removably coupling respective contact housings 130a-c. As shown in 
Figures 2 A and 2B, the coupling tabs 220 and coupling notches 222 are arranged in 
a staggered pattern, such that the second side 216 comprises a coupling tab 220 
between two coupling notches 222 adjacent the top side 210, and a coupling notch 
222 between two coupling tabs 220 adjacent the bottom side 214. 
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The first side 212 has a similar but contra-pattern of coupling tabs 220 and 
coupling notches 222; that is, the coupling tabs 220 and coupling notches 222 are in 
switched positions as compared with the second side 216. As will be discussed 
below, the first end contact housing 130a also comprises a first side 212, and the 
5 second end contact housing 130b also comprises a second side 216 for coupling 
engagement with complementary mating sides of other contact housings 130a-c. 

This arrangement provides for suitable coupling engagement between a first 
side 212 of a contact housing 130a,c and a second side 216 of another contact 
housing 130b,c. The arrangement of the coupling tabs 220 and coupling notches 

10 222 also provides that the active contact modules 1 12a-c can only be assembled in 
one preferred orientation; that is, all active contact front ends 1 16 are oriented in 
only one direction. 

The features of the coupling tabs 220 and coupling notches 222 can be of 
many forms that are suitable for proper removable engagement. Figures 2A and 2B 

1 5 show an embodiment in accordance with the invention, wherein the coupling tabs 
220 comprise a resilient arm 225 integrally coupled to the contact housing 130c at a 
proximal end with the arm 225 having an inwardly projecting wedge-shaped locking 
feature 224 on the distal end. The coupling notches 222 comprise a depression 223 
adapted to accept the locking feature 224 therein. Upon engagement of a coupling 

20 tab 220 with a coupling notch 222, the arm 225 resiliently deflects outwardly caused 
by the engagement of the wedge-shaped locking feature 224 against a lip 229 at the 
coupling notch 222 until the locking feature 224 engages the complementary 
depression 223 wherein the arm 225 returns to the initial state. 

The configuration of the coupling tabs 220 and coupling notches 222 is 

25 provided to suit the particular purpose for a secure but removable coupling 

engagement there-between. Depending on the shape of the locking feature 224 and 
the resiliency of the arm 225, the assembled modules 1 12 can be decoupled, such as 
by pulling or twisting apart two adjacent modules 1 12. For example, but not limited 
thereto, a locking feature 224 in the form a double-sloped wedge, i.e., a wedge 
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having two oppositely facing slopes, wherein the arm 225 is. adapted to deflect upon 
assembly and deflect again upon disassembly. Another method of disassembly 
includes, but is not limited to, the use of a tool to pry the arms 225 out of 
engagement. 

5 Referring again to Figure IB, a top view of the first end contact housing 

130a is shown in accordance with an embodiment of the invention. The first end 
contact housing 130a comprises a top side 210a, a bottom side 214a (hidden in this 
view), a first side 212a, and a second side 216a. Although the terms "top," 
"bottom," and "side" are used, the terms are merely used to describe the various 

.1 0 features of the first end contact housing 1 30a, and are not intended to limit the 
orientation of the first end contact housing 130a in any manner. In one 
embodiment, the top side 210a, the bottom side 214a, and the second side 216a are 
all generally flat; that is, they do not comprise any coupling elements. In another 
embodiment, the top side 210a, the bottom side 214a, and the second side 216a are 

15 curvilinear forming one merged rounded side. In another embodiment, the top side 
210a, the bottom side 214a, and the second side 216a have other profiles suitable for 
insertion into a structural cavity during installation for a specific installation. 

The first side 212a comprises engaging coupling tabs 220 and coupling 
notches 222 of the same form and type as the first side 212c of the center contact 

20 housing 130c. Therefore, the first side 212a,c of the first end and center contact 
housings 130a,c are adapted to engage with the second side 216b,c of the second 
end and center contact housings 130b,c. 

Referring again to Figure IB, a top view of the second end contact housing 
130b is shown in accordance with an embodiment of the invention. In similar, but 

25 complementary form as the first end contact housing 130a, the second end contact 
housing 1 12b comprises a top side 210b, a bottom side 214b (hidden in this view), a 
first side 212b, and a second side 216a. Although the terms "top," "bottom," and 
"side" are used, the terms are merely used to describe the various features of the 
second end contact housing 130b, and are not intended to limit the orientation of the 
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second end contact housing 130b in any manner. In one embodiment, the top side 
210b, the bottom side 214b, and the first side 212b are all generally flat; that is, they 
do not comprise any coupling elements. In another embodiment, the top side 210b, 
the bottom side 214b, and the first side 212b are curvilinear forming one merged 
5 rounded side. In another embodiment, the top side 210b, the bottom side 214b, and 
the first side 212b have other profiles suitable for insertion into a body structure 
during installation for a specific installation. 

The second side 216b comprises engaging coupling tabs 220 and coupling 
notches 222 of the same form and type as the second side 216c of the center contact 

10 housing 130c. Therefore, the second side 216b,c of the second end and center 

contact housings 130b,c are adapted to engage with the first side 212a,b of the first 
end and center contact housings 130a,c. 

Referring again to Figures 1A-C, the passive contact assembly 150 has 
substantially the same form and function as the active contact assembly 1 1 0, but for 

1 5 the integration of the passive contact 1 54 in place of the active contact 114. In one 
embodiment in accordance with the present invention, the first end, second end, and 
center active and passive contact modules 1 12a-c, 152a-c comprise the same contact 
housings 130a-c; the incorporation of an active contact 1 14 or passive contact 154 
being the differentiating element. 

20 Figure 3 is a perspective view of a passive contact 154 in accordance with an 

embodiment of the invention. The passive contact 154 comprises a strip of 
conductive material, such as but not limited to, copper strip. The passive contact 
154 is formed, such as, by bending, to form a first leg 155, a face 156, and a second 
leg 157 in a stylized "J" configuration. The first leg 155 has a predetermined length 

25 which is shorter than that of the second leg 157. The first and second legs 155, 157 
comprise a detent 158. Each detent 158 is located at the same predetermined 
distance from the face 154 on both the first and second legs 155, 157 and extend 
outwardly in opposed direction. 
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Referring again to Figures 1B-C and 2 A, the front side 122 of the first, 
second and center contact housings 130a-c comprise a first, second and center 
flange 126a-c. A portion of the first, second and center flange 126a-c extending 
away from the top sides 210a-c and bottom sides 214a-c farther comprises a passive 
5 contact aperture 153 in the form of a slot. The passive contact aperture 153 extends 
through the first, second and center flange 126a-c adjacent to and parallel with the 
top 210a-c and bottom sides 214a-c, respectively. 

The passive contact apertures 153 are sized to correspond to the width and 
thickness of the passive contact 154 such that the first and second legs 155, 157 

10 resistively pass through the passive contact apertures 153 from the front, the 
resistance caused by the interaction of the detents 158 with the passive contact 
apertures 153. The passive contact 154 is assembled to the housing 130a-c by 
passing the first and second legs 155, 157 through the passive contact apertures 153 
such that the face 156 abuts the front side 122, as shown in Figures 1 A-C. The first 

15 and second legs 155, 157 lie adjacent the top side 210a-c and bottom side 214a-c, 
respectively. The predetermined distance between the detent 158 and the face 156 
is adapted such that the detents 1 58 resistively pass through the passive contact 
apertures 153 but remain in abutment against the back surface 226 of the flange 
126a-c, as shown in Figures 1A-C. The abutment of the detent 158 against the back 

20 surface 226 of the flange 126a-c ensures that the face 1 56 of the passive contact 1 54 
is securely and tightly assembled to the contact housing 130a-c in abutment with the 
front side 122. 

It is understood that other means for the secure and tight assembly of the 
passive contact 154 to the contact housing 130a-c are within the scope of the 
25 invention. Other means for the secure and tight assembly of the passive contact 1 54 
to the contact housing 130a-c include, but are not limited to, crimping or swaging 
the legs 155 after assembly, retention clips assembled on the legs 154, 155 adjacent 
the back surface 226, a clip on the top and/or bottom sides 210, 214 engaging an 
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aperture in one or both legs 155, 157, and a wedge-shaped bump on the top and/or 
bottom sides 210, 214 engaging an aperture in one or both legs 155, 157. 

The predetermined length of the first leg 155 is adapted to not extend 
beyond the length of the contact housing 130a-c, wherein the second leg 157 is 
5 adapted to extend beyond the contact housing 130a-c. The distal end of the second 
leg 157 is adapted to couple with electrical components. Other lengths of the first 
and second legs 155, 157 are within the scope of the invention. 

The advantages of a contact housing 130a-c that can be used for the 
assembly of both the active and passive contact modules 1 10, 150 are readily 

10 apparent. An advantage includes the reduction of parts inventory by having three 
types of contact housings 130a-c rather than six types of housings; three each for the 
active and passive modules 110, 115. This reduces inventory tracking and reduces 
the potential of depleting one type of housing over another. Another advantage is 
manufacturing flexibility, as active and passive modules 110, 115 may be assembled 

1 5 as-needed in the required configuration for a particular application. 

It is understood that unique contact housings for each of the active and 
passive modules are also within the scope of the invention. A contact housing can 
be provided with only the features required for the active contact 114 and not having 
the passive contact apertures 153. Similarly, a contact housing can be provided that 

20 comprises only passive contact apertures 1 53 but not the active contact features. 

The above description presented the contact assemblies 110, 150 comprising 
three distinct contact housings 130a-c having at least one of two distinct first and 
second mating sides 212a-c, 216a-c for removable engagement. This provides a 
description in a more general sense. It is recognized, though, that the contact 

25 housings 130a-c in the embodiment of Figure 2 present a more specific embodiment 
with unique features. It is recognized that the first side 212 is actually the second 
side 216 wherein the housing 130 is rotated 180 degrees. Further, it is recognized 
that the first end housing 130a with a first side 212a is actually the second end 
housing 130b with a second side 216b wherein the first housing 130a is rotated 180 
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degrees. Therefore, the embodiment of Figure 2 comprises two distinct types of. 
housings; that is, a center housing 130c and an end housing 130a. Thus, the 
advantages of the embodiment of Figure 2 further includes the further reduction of 
parts inventory. 

5 It is understood that the scope of the invention is not limited to coupling 

features in the form of coupling tabs 220 and coupling notches 222. It is also within 
the scope of the invention that other coupling features and their variations can be 
used for substantially the same purpose. 

Figures 4A and 4B are top and perspective views of contact modules 430a-c, 

10 as assembled and individually, respectively, having a coupling feature 420 in the 
form of a tongue 422 and groove 423, in accordance with another embodiment of 
the invention. The tongue 422 and groove 423 are adapted to closely nest together 
in sliding engagement. A detent ridge 424 on the tongue 422 is adapted to click into 
a detent trough 425 to securely but removably couple the contact modules 430a-c 

1 5 together such that the tongue 424 and groove 423 do not slidingly disengage. 

Figure 4C is a perspective view of contact modules 460c having a coupling 
feature 440 in the form of a protruding male feature 442 and socket female feature 
443, in accordance with another embodiment of the invention. The male and female 
features 442, 443 are adapted to closely nest together in sliding engagement. In yet 

20 another embodiment, a. detent ridge 444 on the male feature 442 is adapted to click 
into a detent trough 445 on the female feature 443 to securely but removably couple 
the contact modules 460c together such that the male and female features 442, 443 
do not slidingly disengage. 

Figure 4D is a perspective view of center contact modules 461c having a 

25 coupling feature 441 in the form of a tongue 446 and groove 447, in accordance 
with another embodiment of the invention. The tongue and groove features 446, 
447 are adapted to closely nest together in sliding engagement. The tongue and 
groove features 446, 447 extend a predetermined distance from the front side 122 
towards the back side 124 defining a stop 451. The stop 451 is adapted to stop the 
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sliding engagement at a position that aligns the front sides 122 in coplanar 
relationship. In yet another embodiment, a detent ridge 448 on the tongue feature 
446 is adapted to click into a detent trough 449 on the groove feature 447 to 
securely but removably couple the contact modules 461c together such that the 
5 tongue and groove features 446, 446 do not slidingly disengage in the opposite 
direction. 

It is understood that the scope of the invention is not limited to a passive 
contact in the form of "J"-shaped metal strip. It is also within the scope of the 
invention that other passive contacts and their variations can be used for 

1 0 substantially the same purpose. 

Figure 5 is a cross-sectional view of a passive modular contact assembly 500 
in accordance with another embodiment of the invention. First, second and center 
contact housings 530a-c are again the same whether used for passive contact 
modules 552 or as active contact modules (not shown). The contact housings 530a- 

15 c are substantially similar to the contact housings 130a-c previously described, 
except for the absence of the passive contact apertures 153 and the addition of a 
passive contact head cup 523. The passive contact head cup 523 does not interfere 
with the operation of the active contact (not shown) which operates in substantially 
the same way as the active contact 1 14 previously described. 

20 The passive contact 554 comprises a passive contact head 556 and an 

elongated tail 557 forming a "tee"-shaped member, as shown in Figure 5. The 
passive contact head cup 523 is adapted to accept the passive contact head 556 such 
that the passive contact head 556 is flush with the front side 522. In other 
embodiments, the face 156 will be recessed into the front side 522, or extends a 

25 predetermined distance above the front side 522. 

In another embodiment in accordance with the invention, the modular 

contact switch comprises two active contact assemblies 110. In some installations it 

is advantageous to have spring-loaded contacts on both sides of the switch, as will 

be discussed below. 
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In another embodiment in accordance with the present invention, a one- 
circuit contact switch is provided comprising two one-circuit contact assemblies. 
The one-circuit contact assemblies comprise two end modules, wherein one module 
has the requisite contacts, and the other does not have a contact therein. In another 
5 embodiment, a "blank" module is provided; that is, a module having a solid front 
surface with neither the active nor passive contact apertures. The solid front surface 
provides an aesthetically-pleasing appearance. In addition, blank modules may be 
provided to installations for future circuit expansion. 

Figure 6 is a partial perspective view of a modular contact switch 600 suited 

10 for use in a vehicle door assembly 601 of the type having a door 602 with a moving 
jamb 604 and a chassis 605 having a fixed jamb 606. The door 602 pivotally moves 
with respect to the chassis 605, wherein when the door 602 is closed, the moving 
jamb 604 and the fixed jamb 606 are in close facing proximity and adjacent to each 
other. In one embodiment, the flange 126 is mounted in a recess such that the front 

1 5 side 1 22 is flush with the surface of the moving and fixed jamb 604, 606. 

In one embodiment in accordance with the invention, the door-jamb modular 
contact switch 600 comprises an active contact assembly 110 and a passive contact 
assembly 150. The active contact assembly 110 comprises one or more active 
contact modules 1 12 and the passive contact assembly 1 50 comprises one or more 

20 passive contact modules 652 in one-to-one correspondence with the active contact 
modules 112. The active contact assembly 1 10 is mounted in the moving jamb 605 
and the passive contact assembly 150 is mounted in the fixed jamb 606. In another 
embodiment, the active contact assembly 1 10 is mounted in the fixed jamb 606 and 
the passive contact assembly 150 is mounted in the moving jamb 605. 

25 The active contact assembly 1 10 and a passive contact assembly 150 are 

positioned wherein each active contact 1 14 is aligned with a respective passive 

contact 154 when the door 602 is in a closed position. As the door 602 is closed, the 

active contacts 1 14 abut and engage the passive contacts 154 in urging engagement. 

The active contacts 1 14 are pushed into their respective contact housings 130a-c 
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while exerting a restoring force against the passive contacts 154 to ensure a positive 
electrical coupling. Contact between respective active contacts 114 and passive 
contacts 154 closes respective electrical circuits in electrical communication with 
each of the active contacts 114 and passive contacts 154. 
5 In another embodiment in accordance with the invention, the door-jamb 

modular contact switch comprises two active contact assembles 110, each 
comprising one or more active contact modules 112. One of the two active contact 
assemblies 1 1 0 is mounted in the moving jamb 604 and the other in the fixed jamb 
606. When the door 602 is closed, the active contact front portions 616 of each 

10 active contact assembly 1 10 are in urging abutment with respective active contact 
front portions 616. Electrical contact between respective active contacts 114 closes 
the respective circuits in electrical communication with each of the active contacts 
1 14. Electrical communication is broken when the door 602 is opened and the 
active contacts 1 14 disengage. 

15 The active contacts 1 14 are biased to assume an extended position wherein 

each active contact 114 projects a predetermined distance outward from the front 
side 622, as shown in Figure 6. However, due to the biased nature of the active 
contacts 114, the active contact front portion 616 is partially retracted back into the 
housing by their engagement with the active or passive contact assembly 1 10,150 

20 mounted in the moving jamb 604 when the door 602 assumes a closed position. 

Electrical wiring within the chassis 605 of the automobile is routed to and 
electrically interconnected with the respective contacts of the respective contact 
assembly mounted in the fixed jamb 606. Electrical wiring within the door 602 
from the door-mounted components is routed to and electrically interconnected with 

25 the respective contacts of the respective contact assembly mounted in the moving 
jamb 604. Examples of electrically interconnecting the electrical wiring with the 
contacts include, but are not limited to, soldering and the use of clips. 

In operation, when the door 602 is in the open position, the respective active 
contacts 1 14 project outwardly from the front side 622 and are exposed as shown in 
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Figure 6. As the door is closed, it is appreciated that the active switch assembly 110 
mounted in the moving jamb 604 will move into close proximity with the passive 
switch assembly 150 mounted in the fixed jamb 606. As the door 602 continues to 
move, whether pivotal or translational, towards a closed position, the active contacts 
5 114 will engage respective aligned passive contacts 154. Other embodiments 
having other switch configurations include, but are not limited to, active contacts 
1 14 in the moving jamb 604 engage respective aligned passive contacts 1 54 in the 
fixed jamb 606, and active contacts 1 14 in the moving jamb 604 will each engage 
respective aligned active contacts 1 14 in the fixed jamb 606, respective of which 

1 0 mounting configuration is chosen. 

Once the contacts 114, 154 have engaged respective contacts 1 14, 154, the 
continued closing of the door 602 will result in the contacts 114 being partially 
pushed into their respective housings 112. Once the door 602 has been completely 
closed, the active contact ends 616 of the active contacts 1 14 will abut into urging 

15 biased engagement with the contacts 114, 154 to effect a closed circuit. Thus, in the 
closed position, it is appreciated that electrical communication is now possible 
between door mounted electrical components and chassis-mounted electrical 
components, the electrical communication being transmitted between the modular 
contact switch 600 through the opposing moving and fixed jambs 604,606. Upon 

20 opening of the door 602, the contacts 1 14, 154 disengage, breaking or opening of 
circuits within the modular contact switch 600. 

Because of the modular nature of the modular contact switch 1 00, 600, 
additional circuits can be easily added to the existing modular contact switch 100, 
600. To add additional circuits, the contact assemblies 1 10, 150 are unmounted 

25 from the respective jamb. The mounting hole is appropriately enlarged to accept the 
additional modules 1 12, 154. Each contact assembly 110, 150 is disassembled 
along one of the removable couplings at the same location. Additional center 
contact modules 1 12c, 150c are removably coupled to the contact assemblies 110, 
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150 as required. The contact assemblies 1 10, 150 are then mounted to the 
respective door jamb. 

In another embodiment in accordance with the present invention, one or 
more of the contact modules 112, 152 comprise one or more contacts. In one 
5 embodiment, an end module is provided with a plurality of contacts which is 
coupled to an end module having one contact. This contact switch assembly is 
adapted to provide the number of circuits required for the initial installation with 
two modules, but provides for future expansion with the addition of center modules 
and/or end modules having additional contacts. 

10 Although specific embodiments have been illustrated and described herein 

for purposes of description of the preferred embodiment, it will be appreciated by 
those of ordinary skill in the art that a wide variety of alternate and/or equivalent 
implementations calculated to achieve the same purposes may be substituted for the 
specific embodiment shown and described without departing from the scope of the 

1 5 present invention. Those with skill in the art will readily appreciate that the present 
invention may be implemented in a very wide variety of embodiments. This 
application is intended to cover any adaptations or variations of the embodiments 
discussed herein. Therefore, it is manifestly intended that this invention be limited 
only by the claims and the equivalents thereof. 
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